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(54) METHOD OF PRODUCTION FOR (METH)ACRYUC ACID-BASED WATER SOLUBLE 
POLYMER 

(57)Abstract: 

PROBLEM TO. BE SOLVED: To provide a method of production for a (meth)acrylic acid-based 
water soluble polymer with high viscosity and suppressed amount of insoluble parts, effectively 
suppressing abnormal uncontrollable reactions such as bumping or the like. 
SOLUTION: The method of production for the water soluble (meth)acrylic acid-based polymer 
including a photopolymerization step of a reaction liquid comprising monomer components 
containing the (meth)acrylic acid-based monomer, a polymerization solvent and a 
photopolymerization initiator, the photopolymerization step reduces the intensity of light when 
the monomer content reaches 3-90 mole% after initiating the polymerization with radiation of 
near ultraviolet ray, setting the amount of the (meth)acrylic acid-based monomer used in the 
photopolymerization as 100 mole%. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](Meta) It is a manufacturing method of an acrylic acid series water solubility polymer 
including a photopolymerization process of reaction mixture containing a monomer component, c 
polymerization solvent, and a photopolymerization initiator containing an acrylic acid series 
monomer component (meta), If quantity of an acrylic acid series (meta) monomer component 
used for photopolymerization is made into 100-mol %, this photopolymerization process, after 
irradiating with a near ultraviolet ray and making a polymerization start — the inside of a 
polymerization system — an acrylic acid series (meta-) monomer component — 3-90-mol % — 
a manufacturing method of an acrylic acid series water solubility polymer (meta-) reducing light 



JP-A-2Q03-277421 



2/14 <<— v 



intensity when it exists. 

[Claim 2](Meta) It is a manufacturing method of an acrylic acid series water solubility polymer 
including a photopolymerization process of reaction mixture containing a monomer component, a 
polymerization solvent, and a photopolymerization initiator containing an acrylic acid series 
monomer component (meta), A manufacturing method of an acrylic acid series water solubility 
polymer (meta) glaring and making this photopolymerization process polymerize so that intensity 
whose light intensity of a near ultraviolet ray is weaker than the time of a start of a 
polymerization, and intensity stronger than this weak ****** may be repeated after irradiating 
with a near ultraviolet ray and making a polymerization start. 

[Claim 3]Said photopolymerization process develops said reaction mixture on a belt which is 
working continuously, A manufacturing method of the acrylic acid series water solubility polymer 
according to claim 2 (meta) providing the strong protectionHFromHight version and/or the weak 
protection-from-light version in at least one between this reaction mixture upper surface and a 
near ultraviolet ray generating part, irradiating with a near ultraviolet ray of constant intensity 
continuously, and polymerizing it from the upper part. 

[Claim 4]A manufacturing method of the -acrylic acid series water solubility polymer according to 
claim 1, 2, or 3 (meta) for which said reaction mixture is characterized by concentration of an 
acrylic acid series (meta) monomer component being 50 to 95 mass %. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of an acrylic acid 

series (meta) water solubility polymer. 

[0002] 

[Description of the Prior Art](Meta) It is known that an acrylic polymer will demonstrate the 
operation as a flocculating agent or a thickener. 

It is used for the excavated soil processing agent, the additive agent for cataplasms, a dredged 
soil processing agent, etc. 

For example, the excavated soil processing agent containing such (meta) an acrylic polymer is 
used in order to solidify and reuse the hydrous soil by which it is generated by excavating work 
etc., and the additive agent for cataplasms is used in order to give adhesiveness to the substrate 
for cataplasms. Thus, since it can use for a useful use, the acrylic (meta) polymer is variously 
examined, in order to raise the performance. 

[0003]By the way, the method of manufacturing an acrylic (meta) polymer by 
photopolymerization is also examined. The radical polymerization or the method of carrying out 
copolymerization is indicated by JP,S52-47084,A about such art in independent or the state 
where it mixed with the inactive substance which cannot be polymerized, using UVHight in 
unsaturation water soluble monomers or monomer mixed liquor. The radical polymerization which 
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adjusts a polymerization process by the increase in intensity of exposure ultraviolet rays with 
lapsed time, or the method of carrying out radical copolymerization is indicated by JP,S55- 
50002,A. The solution of an acrylic monomer or monomers deposits continuously as a thin layer 
on a base material, and the manufacturing method of water-soluble acrylic polymer of the 
amount of Polymer Division which irradiates with the activity radiant ray which has a specific 
average output in this liquefied thin layer is indicated by JP,S52-126494,A. 
[0004] However, in such art, since the luminous intensity with which it irradiates after 
photopolymerization begins is made to increase, there was room of a device which improves 
safety and enables it to manufacture what can fully demonstrate a useful operation in a various 
application by adjusting light intensity appropriately. 
[0005] 

[Problem(s) to be Solved by the Invention]This invention is made in view of the above-mentioned 
actual condition, its viscosity is high and an object of this invention is to provide the method of 
inhibiting anomalous reactions out of control, such as bumping, efficiently, and moreover 
manufacturing the acrylic acid series (meta) water solubility polymer in which insoluble content 
was controlled. 
[0006] 

[Means for Solving the Problem]A result in which this invention persons examined many things 
about a manufacturing method of an acrylic acid series (meta) water solubility polymer, If 
quantity of an acrylic acid series (meta) monomer component used for photopolymerization is 
made into 100-mol % paying attention to the ability to manufacture an acrylic acid series water 
solubility polymer efficiently (meta) if photopolymerization is carried out, When an acrylic acid 
series (meta) monomer component within a polymerization system exists within the limits of 
specific concentration after a photopolymerization start, reduce light intensity of a near 
ultraviolet ray, or, Light intensity strong/weak (light intensity includes a state of 0) by glaring so 
that it may change repeatedly. (Meta) Viscosity of an acrylic acid series water solubility polymer 
could be made high, and insoluble content could be controlled, and anomalous reactions, such as 
bumping, could also be inhibited, and it found out that an acrylic acid series water solubility 
polymer could be manufactured efficiently (meta). 

[0007]Namely, a monomer component in which this invention contains an acrylic acid series 
(meta) monomer component, Are a photopolymerization process of reaction mixture containing a 
polymerization solvent and a photopolymerization initiator a manufacturing method of an acrylic 
acid series water solubility polymer included (meta), and the above-mentioned 
photopolymerization process, If quantity of an acrylic acid series (meta) monomer component 
used for photopolymerization is made into 100-mol %, after irradiating with a near ultraviolet ray 
and making a polymerization start — the inside of a polymerization system — an acrylic acid 
series (meta-) monomer component — 3-90-mol % — when it exists, it is a manufacturing 
method of an acrylic acid series water solubility polymer to which light intensity is reduced 
(meta-). This invention is explained in full detail below. 

[0008]A manufacturing method of an acrylic acid series (meta) water solubility polymer of this 
invention includes a photopolymerization process, and although, If quantity of an acrylic acid 
series (meta) monomer component used for (1) photopolymerization is made into 100-mol %, this 
photopolymerization process, after irradiating with a near ultraviolet ray and making a 
polymerization start — the inside of a polymerization system — an acrylic acid series (meta-) 
monomer component — 3-90-mol % — a gestalt in which light intensity is reduced when it 
exists. Or it will be carried out in a gestalt with which it irradiates so that intensity whose light 
intensity of a near ultraviolet ray is weaker than the time of a start of a polymerization, and 
intensity stronger than this weak ****** may be repeated after irradiating with (2) near 
ultraviolet rays and making a polymerization start. At this time, light intensity may be changed 
continuously or may be changed gradually. 

[0009]As a wavelength area of the above-mentioned near ultraviolet ray, it is preferred that it is 
not less than 300 nm, and it is preferred that it is 500 nm or less. By irradiating reaction mixture 
with ultraviolet rays which have the wavelength of this range, photopolymerization will begin and 
a polymerization reaction will advance at a suitable speed. 
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[0010]After irradiating with a near ultraviolet ray and making a polymerization start in a gestalt of 
the above (1), as mentioned above, as acrylic acid series (meta) monomer component's within 
polymerization system when reducing light intensity's existence concentration, are 3 - 90-mol %, 
but. Even if it is less than [ 3 mol % ] and exceeds 90-mol %, it becomes difficult to control going 
too far and a reckless run of a polymerization. Preferably, it is more than 5 mol %, and is less 
than 85 mol %. It is more than 10 mol % more preferably, and is less than 80 mol %. It is more than 
30 mol % more preferably. Thus, it can be made to polymerize preferably by reducing light 
intensity in the state where a telophase of not but a polymerization state of a polymerization can 
be maintained, and an acrylic acid series monomer component fully (meta) remains, and lessening 
not hitting an excessive light and excessive light. 

[001 1]In a gestalt of the above (1), it is preferred that it is more than 0.1 W/m 2 and is below 100 

W/m as light intensity of a near ultraviolet ray for making a polymerization start. A 

polymerization is not started good as it is less than 0.1 W/m , but there is a possibility that it 

cannot manufacture efficiently. When 100W[/m ] 2 is exceeded, a polymerization reaction 
advances rapidly and there is a possibility that anomalous reactions, such as bumping, may 

occur. It is more than 1W[/m ] more preferably, and is more than 3 W/m 2 still more preferably. 

It is below 50W[/m ] 2 more preferably, and is below 30 W/m 2 still more preferably. As intensity 
of a near ultraviolet ray at the time of reducing light intensity after a polymerization start, it is 

preferred that below 10 W/m carries out. When 10 W/m is exceeded, there is a possibility that 

a reaction may be uncontrollable. It is below 7 W/m more preferably and is below 5 W/m still 
more preferably. 

[0012]In a gestalt of the above (1), as time until it reduces light intensity after a polymerization 
start from an exposure start of a near ultraviolet ray, 1 seconds or more are preferred, and 5 or 
less minutes is preferred. It is 10 seconds or more more preferably, and is 30 seconds or more 
still more preferably, and is 3 or less minutes more preferably, and is 2 or less minutes still more 
preferably. 

[001 3] Light intensity is eventually made into 0 W/m 2 , and it may be made to stop an optical 
exposure in a gestalt of the above (1) in a gestalt in which light intensity is gradually reduced 
after a polymerization start. In this case, as time since it begins to reduce light intensity, until 

o 

light intensity becomes 0 W/m , 10 seconds or more are preferred, and 60 or less minutes is 
preferred. It is 20 seconds or more more preferably, and is 30 seconds or more still more 
preferably, and is 45 or less minutes more preferably, and is 30 or less minutes still more 
preferably. 

[0014]In a gestalt of the above (2), it is preferred that it is more than 0.1W[/m ] 2 , and is below 
100 W/m as light intensity of a near ultraviolet ray at the time of making light intensity into 
strength. A polymerization does not advance well that it is less than 0.1 W/m , but there is a 
possibility that it cannot manufacture efficiently. When 100 W/m is exceeded, there is a 
possibility that anomalous reactions, such as bumping, may occur. It is more than 1W[/m ] 2 
more preferably, and is more than 3 W/m 2 still more preferably. It is below 50W[/m ] more 
preferably, and is below 30 W/m still more preferably. As intensity of a near ultraviolet ray at 
the time of making light intensity into weakness, it is preferred that it is below 10W[/m ] 2 . When 
10 W/m 2 is exceeded, there is a possibility that a reaction may be uncontrollable. It is below 7 
W/m 2 more preferably and is below 5 W/m 2 still more preferably. 

[001 5] Although suitably set up with concentration, light intensity, etc. at the time of a 
polymerization as the number of times when making into 1 time the number of times which 
carries out strong / weak (light intensity includes state of 0) repetition change of the light 
intensity, i.e., the number of times to which light intensity serves as weakness from strength, in a 
gestalt of the above (2), 1 time or more is preferred and is 3 times or more still more preferably 
twice or more more preferably. As time for the above-mentioned light intensity to be strength 
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and time to be weakness (light intensity includes a state of 0), 1 seconds or more are preferred 
respectively, and 3 or less minutes is preferred. It is 10 seconds or more more preferably, and is 
1 or less minute. 

[0016]As a method of carrying out strong / weak (light intensity includes state of 0) repetition 
change of the light intensity in a gestalt of the above (2), (2-1) By inserting or removing the 
protection-fronrHight version between a near ultraviolet ray generating part and reaction 
mixture. How to carry out strong / weak (light intensity includes state of 0) repetition change of 
the light intensity of a near ultraviolet ray irradiated by reaction mixture, (2-2) Develop reaction 
mixture on a belt which is working continuously, and provide the strong protection-from-light 
version and/or the weak protection-from-light version in at least one between this reaction 
mixture upper surface and a near ultraviolet ray generating part, A method of carrying out 
strong / weak (light intensity includes state of 0) repetition change of the light intensity of a 
near ultraviolet ray irradiated by reaction mixture by irradiating with a near ultraviolet ray of 
constant intensity continuously, etc. are preferred, and a method of (2-2) is especially more 
preferred than the upper part. 

[0017]As a device which irradiates reaction mixture with the above-mentioned near ultraviolet 
ray generating part, i.e., a near ultraviolet ray, a high-pressure mercury lamp, a low-pressure 
mercury lamp, a metal halide lamp, a fluorescence chemical lamp, a fluorescence blue lamp, etc. 
are preferred. 

[0018]Although what is necessary is just to install suitably with operation speed of a belt, light 
intensity with which reaction mixture is irradiated, etc. as a position which provides the strong 
protection-fronrHight version and/or the weak protection-from-light version in a method of the 
above (2-2), it is preferred to install two or more sheets at equal intervals between reaction 
mixture on a belt and a near ultraviolet ray generating part. 

[0019] Drawing 1 is a gestalt which provides the protection-from-light version of a constant 
interval, and the protection-from-light version 3 is installed with a constant interval between the 
continuation substrate belt 1 and the ultraviolet ray lamp 2. In this case, reaction mixture will 
move the lower part of the protection-from-light version 3 by working the belt 1. If it irradiates 
with a near ultraviolet ray of constant intensity here with the ultraviolet ray lamp 2, when moving 
a portion in which the protection-from-light version 3 is not installed, a near ultraviolet ray of 
this constant intensity is irradiated by reaction mixture, and when moving a portion in which the 
protection-from-light version 3 is installed, light intensity of a near ultraviolet ray irradiated by 
reaction mixture will fall. Therefore, reaction mixture is moved with the belt 1 , and it becomes 
possible to carry out strong / weak repetition change of the light intensity by passing by turns a 
portion in which the protection-from-light version 3 was formed, and a portion which is not 
provided, without moving the protection-from-light version. That is, with the protection-from- 
light version 3 of the above-mentioned constant interval, light is intermittently irradiated by 
constituent for a polymerization of the belt 1, and strong / weak repetition of an optical 
exposure are realized. 

[0020] Drawing 2 is a gestalt which provides the strong protection-from-light version and the 
weak protection-from-light version continuously, and the strong protection-from-light version 4 
and the weak protection-from-light version 5 continue between the continuation substrate belt 1 
and the ultraviolet ray lamp 2, and it is installed in it at equal intervals. Also in this case, it 
becomes possible to carry out strong / weak repetition change of the light intensity. Although it 
is an interval of installation of the above-mentioned protection-from-light version 3, the strong 
protection-from-light version 4, and the weak protection-from-light version 5, what is necessary 
is to just be installed so that a time of ultraviolet rays being irradiated by substrate, and 
interception and light intensity can fall, and you may not be a constant interval in particular. 
[0021]As shape of a belt of an actual production machine in a method of the above (2-2), a 
model of a ship is preferred. Drawing 3 is the gestalt using the model-of-a-ship belt 8 as the 
continuation substrate belt 1 in drawing 1 , and drawing 4 is the gestalt using the model-of-a- 
ship belt 8 as the continuation substrate belt 1 in drawing 1 . Drawing 5 (a) is a key map of the 
model-of-a-ship belt 8 in drawing 3 and drawing 4 , and drawing 5 (b) shows a section key map in 
X-X' of drawing 5 (a). 
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[0022]Although it is the above-mentioned model of a ship as belt shape, since it is a gestalt 
which is easy to hold even if it develops on a belt reaction mixture in this invention which 
contains a monomer, a chain transfer agent, and a polymerization solvent as it is a model of a 
ship, in this invention, it is a desirable embodiment. Even if it is shape other than the above- 
mentioned model of a ship, if it is a gestalt which can hold the reaction mixture concerned on a 
belt, it can be adapted as a belt used at the time of photopolymerization in this invention. A weir 
may be established in an end of a belt to a direction of movement of a belt. 

[0023]As length of a belt of an actual production machine in a method of the above (2-2), 1 m or 
more is preferred and 50 m or less is preferred. It is not less than 2 m more preferably, and is 
not less than 3 m still more preferably, and is 40 m or less more preferably, and is 30 m or less 
still more preferably. As an operation speed of the above-mentioned belt, 3 or more cm/min is 
preferred, and 2 or less m/min is preferred. It is 4 or more cm/min more preferably, and is 5 or 
more cm/min still more preferably, and is 1.5 or less m/min more preferably, and is 1 or less 
m/min still more preferably. 

[0024]In a method of the above (2-2), the protection-from-light version which there are 
[ version ] comparatively many amounts of protection from light, and does not make this strong 
protection-from-light version, as for the strong protection-from-light version, completely 
penetrate light is also contained. The weak protection-from-light version has comparatively few 
amounts of protection from light. These protection-from-light version can use one sort or two 
sorts or more. Although based on the number of times which carries out strong / weak repetition 
change, operation speed of a belt, light intensity with which reaction mixture is irradiated, etc. as 
number of sheets of the protection-from-light version, one or more sheets are preferred, and 
100 or less sheets are preferred. It is five or more sheets more preferably, and is ten or more 
sheets still more preferably, and is 70 or less sheets more preferably, and they are 50 or less 
sheets still more preferably. 

[0025]In a method of the above (2-2), as width by the side of a direction of movement of a belt 
of the protection-from-light version, 1 cm or more is preferred, and 5 m or less is preferred. It is 
2 cm or more more preferably, and is 2.5 cm or more still more preferably, and is 3 m or less 
more preferably, and is 2 m or lesfs still more preferably. It is the desirable and same length as 
width of the protection-from-light version installed more preferably that it is the within the limits 
same as a gap of the protection-from-light version and the protection-from-light version which 
are installed as width of the protection-from-light version mentioned above. 
[0026] A method by aqueous polymerization which is a water-soluble gestalt which contains 
water in a polymerization solvent as a polymerization method in the above-mentioned 
photopolymerization process is preferred. In aqueous polymerization, it is preferred to 
polymerize, where dissolved oxygen which is dissolving into solution is beforehand removed by 
carrying out bubbling of the nitrogen gas etc. Although a batch process or continuous system 
may be used as a polymerization operation method, a method by settlement polymerization is 
preferred. 

[0027]A presentation of a monomer component which contains an acrylic acid series (meta) 
monomer component mentioned later as polymerization conditions in the above-mentioned 
photopolymerization process, Although what is necessary is just to set up suitably according to a 
kind, the amount, etc. of a photopolymerization initiator or chain transfer agent used, As 
concentration (monomer concentration) in reaction mixture of a monomer component containing 
an acrylic acid series (meta) monomer component at the time of a polymerization start, Although 
it is preferred that it is more than 20 mass %, and is below 99 mass %, it is more than 30 mass %, 
and still more preferably, it is more than 40 mass %, and is more than 50 mass % most preferably. 
It is advantageous in a field which makes a molecular weight high in order that the one where 
monomer concentration is higher may raise basic performance of a polymer, or improves 
productivity. 

[0028]Although it is preferred as time to an end of a polymerization from an exposure start of a . 
near ultraviolet ray in the above-mentioned photopolymerization process that it is 1 minutes or 
more and it is preferred that it is 90 or less minutes, more preferably, it is 60 or less minutes and 
is 30 or less minutes still more preferably. 
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[0Q29]Although it is preferred that it is not less than -5 **, and is 1 20 ** or less as 
polymerization temperature in the above-mentioned photopolymerization process, as a 
temperature which starts a polymerization, it is preferred that it is 50 ** or less. More 
preferably, it is 30 ** or less and is 20 ** or less still more preferably. Danger of the one where 
polymerization temperature is lower of anomalous reactions, such as bumping, disappears, and it 
is advantageous in respect of productivity. 

[0030]In a manufacturing method of this invention, an acrylic acid series water solubility polymer 
which is a dry matter (meta) can be obtained by drying polymer obtained at a 
photopolymerization process at 50 ** - 1 50 **. It is preferred to enlarge surface area of polymer 
by a method of cutting polymer, or to carry out reduced pressure drying as a method of drying 
polymer, so that it may be easy to dry. There is a possibility that polymer cannot fully be dried if 
drying temperature is lower than 50 **, when higher than 1 50 **, heat bridge construction of 
polymer takes place and there is a possibility that insoluble content may increase. In being higher 
than 180 **, a main chain of polymer and cutting of a point constructing a bridge take place, and 
there is a possibility that quality may deteriorate. What is necessary is just to set up suitably as 
drying time according to a moisture content, drying temperature, etc. which are contained in 
polymer. 

[0031 ]The above-mentioned reaction mixture is explained below. This reaction mixture contains 
as indispensable a monomer component, a polymerization solvent, and a photopolymerization 
initiator containing an acrylic acid series (meta) monomer component. (Meta) A monomer 
component containing an acrylic acid series monomer component contains the other monomer 
component by an acrylic acid series (meta) monomer component and necessity. (Meta) An 
acrylic acid series monomer component is a monomer component containing only an acrylic acid 
series (meta) monomer, and an acid type monomer and other monomers are mentioned as 
monomer components other than an acrylic acid series (meta) monomer component. 
[0032]Although the above-mentioned (meta) acrylic acid series monomers are acrylic acid (meta) 
and/or (meta) acrylate, (Meta) As acrylate, acrylic acid (meta) Univalent metal, divalent metal, A 
neutralized substance neutralized by ammonia, organic amine, etc., i.e. (meta), sodium acrylate, 
acrylic acid (meta) potassium, acrylic acid (meta) magnesium, calcium acrylate (meta), acrylic 
acid (meta) ammonium, etc. are preferred. These may be used independently and may use two or 
more sorts together. Also in these, sodium acrylate (meta) is preferred. It is sodium acrylate 
more preferably. 

[0033]As for concentration in reaction mixture of the above-mentioned (meta) acrylic acid series 
monomer component, it is preferred that it is more than 50 mass %, and it is preferred that it is 
below 95 mass %. (Meta) As concentration in reaction mixture of an acrylic acid series monomer 
component turns into high concentration, anomalous reactions, such as bumping, occur and 
reaction control becomes more difficult. Concentration in reaction mixture of an acrylic acid 
series monomer component in which especially an effect of the invention in this application 
shows up (meta) is a mentioned range. 

[0034]As the above-mentioned acid type monomer, unsaturation monocarboxylic acid system 
monomer; maleic acid, such as alpha-hydroxyacrylic acid and crotonic acid, Unsaturated- 
dicarboxylic-acid system monomers, such as fumaric acid, itaconic acid, and citraconic acid; 
Vinylsulfonic acid, Allylsulfonic acid, metallyl sulfonic acid, styrene sulfonic acid, 2-acrylamido-2- 
methyl propane sulfonic acid, 3-allyloxy-2-hydroxypropanesulfonic acid, sulfoethyl (meta) 
acrylate, Sulfopropyl (meta) acrylate, 2-hydroxysulfopropyl (meta) acrylate, Unsaturation sulfonic 
acid system monomers, such as sulfoethyl maleimide; (meta) unsaturation phosphonate system 
monomers, such as acrylamide methanephosphonic acid and 2-(meta) acrylamide isobutane 
phosphonic acid, etc. are preferred. These may be used independently and may use two or more 
sorts together. 

[0035]As the above and other monomers, the above-mentioned acid type monomer Univalent 
metal, divalent metal, A neutralized substance neutralized by ammonia, organic amine, etc.; 
(meta) Acrylamide, Amide system monomers, such as t-butyl(meta) acrylamide; (meta) Acrylic 
ester, Hydrophobic monomer;3-methyl-2-butene-1-oars, such as styrene, 2-methylstyrene, and 
vinyl acetate (pre Nord), A 3-methy|-3-butene-1-oar (isopre Nord), a 2-methyl-3-buten-2-oar 
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(isoprene alcohol), 2-hydroxyethyl (meta) acrylate, polyethylene-glycol mono- (meta) acrylate, 
Polypropylene-glycol mono- (meta) acrylate, polyethylene-glycol MONOISOPURE Norian ether, 
Polypropylene-glycol MONOISOPURE Norian ether, polyethylene-glycol monoallyl ether, An 
unsaturated monomer which has hydroxy! groups, such as polypropylene-glycol monoallyl ether, 
glycerol monoallyl ether, N-methylol(metha)acrylamide, glycerol mono- (meta) acrylate, and vinyl 
alcohol; Dimethylaminoethyl (meta) acrylate, Cationic monomers, such as dimethylaminopropyl 
(meta) acrylate; (meta) nitryl monomers, such as acrylonitrile, etc. are preferred. These may be 
used independently and may use two or more sorts together. 

[0036]As monomer components other than the above-mentioned (meta) acrylic acid series 
monomer component, it is preferred to contain 2-acrylamido-2-methyl propane sulfonic acid 
(salt) and/or 3-allyloxy-2-hydroxypropanesulfonic acid (salt). Thereby, basic performance of a 
polymer can be raised or insoluble content can be lessened more. When all monomer 
components containing an acrylic acid series (meta) monomer component are made into 100-mol 
% as content of these monomers, 1-50-mol the thing to consider as % is preferred. It is 2-15-mol 
% more preferably. 

[0037]As the above-mentioned polymerization solvent, water is used suitably. An organic solvent 
etc. may be suitably used together besides water. As an organic solvent, alcohols; toluene, such 
as methanol and ethanol, Hydrocarbon, such as xylene; ether, such as ester species; (**) 
ethyleneglycol dimethyl ether, such as ketone; methyl acetate, such as methyl isobutyl ketone 
and methyl ethyl ketone, ethyl acetate, and butyl acetate, etc. are preferred. 
[0038]As the above-mentioned photopolymerization initiator, 2 and 2'-azobis (2- 
amidinopropane), 2,2 -azobis (N,N'-dimethyleneisobutylamidine), 2,2'-azobis [2-(5-methy|-2- 
imidazoline 2-yl) propane], 1,1'-azobis (1-amidino 1-cyclopropylethane), 2,2'-azobis (2-amidino 
4-methylpentane), 2,2'-azobis (2-N-phenylamino amidinopropane), 2,2'-azobis (1Hmino-1- 
ethylamino isobutane), 2,2'-azobis (1-allylamino-1-imino-2-methylbutane), 2 and 2'-azobis (2-N- 
cyclohexyl amidinopropane), 2,2'-azobis (2-N-benzyl amidinopropane) and its chloride, 4,4'- 
azobis (4-cyanovaleric acid) and its alkali metal salt, such as sulfuric acid and acetate, 
Ammonium salt, amine salt, 2-(carbamoylazo) isobutyronitrile, 2,2'-azobis (isobutyramide), 2,2'- 
azobis [2-methyl-N-(2-hydroxyethyl) propionamide], Azo photopolymerization initiators, such as 
2,2'-azobis [2-methyl-N-(1 ,1 '-bis(hydroxymethyl)ethyl) propionamide] 2,2'-azobis [2-methyl-N- 
1,T-bis(hydroxyethyl)propionamide], [0039]2,2-dimethoxy- 1 ,2-diphenylethan 1-one, 1 -hydroxy- 
cyclohexyl-phenyl-ketone, 2-hydroxy-2-methyl-1-phenyl-propan-1-one, An eutectic mixture of 
1-hydroxy-cyclohexyl-phenyl-ketone (IRGACURE 184) and benzophenone, 1 — 2-[ [phenyl / 4 - 
(2-hydroxyethoxy)- /] ] hydroxy-2-methyl-1-propan-1-one, 2-methyl-1 [4-(methylthio) 
phenyl]-2-morpholinopropane 1-one, 2-benzyl-2-dimethylamino 1-. The (4-morpholinophenyl)- 
butanone- 1, 2-benzyl-2-dimethylamino 1 -(4-morpholinophenyl)- The butanone- 1 (IRGACURE 
369) and 2,2-dimethoxy- 1 ,2-diphenylethan 1-one. A mixture of 3:7 with (IRGACURE 651), bis 
(2,4,6-trimethyl benzoyl)-phenyl phosphine oxide, 1:3 mixtures of bis(2,6-dimethoxybenzoyl)- 
2,4,4-tri methyl pentyl phosphine oxide (CGI403) and 2-hydroxy-2-methyl-1-phenyl-propan-1- 
one (DAROCUR 1173), 1:3 mixtures of bis(2,6-dimethoxybenzoyl)-2,4,4-trimethyl pentyl 
phosphine oxide (CGI403) and 1-hydroxy-cyclohexyl-phenyl-ketone (IRGACURE 184), 1:1 
mixtures of bis(2,6-dimethoxybenzoyl)-2,4,4-trimethyl pentyl phosphine oxide (CGI403) and 1- 
hydroxy-cyclohexyl-phenyl-ketone (IRGACURE 184), 1:1 liquid mixtures of 2,4,6-trimethyl 
benzoyl-diphenyl-phosphine oxide and 2-hydroxy-2-methyl-1-phenyl-propan-1-one (DAROCUR 

1173), Bis(eta 5 -2,4-cyclopentadiene 1-yl)-bis(2,6-difluoro- 3 -(1H-pyrrol 1-yl)- phenyDtitanium, 
[0040]Oligo [2-hydroxy-2-methyl-1-[4-(1-methylvinyO phenyl]propanone], An eutectic mixture 
of 2,4,6-trimethyl benzophenone and 4-methylbenzophenone, A liquid mixture of 4- 
methylbenzophenone and benzophenone, A liquid mixture of 2,4,6-methylbenzoyl 
diphenyphosphine oxide, and oligo [2-hydroxy-2-methyl-1-[4-(1-methylvinyl) phenyl]propanone] 
and a methyl benzophenone derivative, 1-[4-(4-benzoylphenylsulfanil) phenyl]-2-methyl-2-(4- 
methylphenyl sulfanil) propan-1-one, Benzyl dimethyl ketal, 2-hydroxy-2-methyl-1-phenyl-1- 
propanone, alpha-hydroxycyclohexyl-phenyl ketone, ethyl 4-dimethylamino benzoate, An acrylic- 
ized amine synergy strike, benzoin (iso- and n-) butylester, An acrylic sulfonium (mono- ** JI) 
hexa fluorophosphoric acid salt, 2Hsopropyl thioxan ton, 4-benzoyl-4'-methyldi phenylsulfide, 2- 
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butoxyethyl 4-(dimethylamino) benzoate, Ethyl 4-(dimethylamino) benzoate, [0041]Benzoin, 
benzoin alkyl ether, benzoin hydroxy alkyl ether, diacetyl and its derivative, anthraquinone and its 
derivative, diphenyldisulfide and its derivative, benzophenone and its derivative, benzyl, its 
derivative, etc. are preferred. These may be used independently and may use two or more sorts 
together. Also in these, it is preferred to use an azo photopolymerization initiator and water- 
soluble azo photopolymerization initiators, such as 2,2-azobis 2-amidinopropane 2 hydrochloride, 
are used suitably. 

[0042]As amount of the above-mentioned photopolymerization initiator used, 0.0001 g or more is 
preferred to 1 mol of monomer components containing an acrylic acid series (meta) monomer 
component, and 1g or less is preferred. Thereby, a molecular weight and conversion of an acrylic 
acid series (meta) water solubility polymer can be made into sufficient thing. More preferably, it 
is 0.001 g or more, and is 0.5g or less. 

[0043]The above-mentioned reaction mixture may contain a chain transfer agent further, and as 
this chain transfer agent, Sulphur-containing compounds, such as thiogiycolic acid, thiacetic acid, 
and mercaptoethanol; Phosphorous acid, Phosphorous acid system compounds, such as specific 
phosphite; alcohols, such as hypophosphorous acid system compound; methyl alcohol, such as 
hypophosphorous acid and specific hypophosphite, ethyl alcohol, isopropyl alcohol, and n-butyl 
alcohol, etc. are preferred. These may be used independently and may use two or more sorts 
together. Also in these, a hypophosphorous acid system compound is preferred. It is specific 
hypophosphite more preferably. As amount of the above-mentioned chain transfer agent used, 
although what is necessary is just to set up suitably with polymerization concentration, 
combination with a photopolymerization initiator, etc., 0.0001 g or more is preferred to 1 mol of 
monomer components containing an acrylic acid series (meta) monomer component, and 0.2g or 
less is preferred. 0.1 g or less is still more preferred at 0.001 g or more, and especially 0.05g or 
less is preferred at 0.005g or more. 

[0044]A manufacturing method of an acrylic acid series (meta) water solubility polymer of this 
invention, Since it is the above composition, an acrylic acid series (meta) water solubility polymer 
in which viscosity was high and insoluble content was moreover controlled efficiently, It is 
possible to inhibit and manufacture anomalous reactions, such as bumping, and an acrylic acid 
series water solubility polymer obtained by this manufacturing method (meta) can be used for an 
excavated soil processing agent, an additive agent for cataplasms, a dredged soil processing 
agent, etc. 
[0045] 

[Example]Although working example is hung up over below and this invention is explained to it 
still in detail, this invention is not limited only to these working example. 

[0046]The acrylic acid 203.8g and the ion exchange water 68.35g were put into the container 
made from stainless steel with working example 1 capacity of 500 ml, the 48% of sodium 
hydroxide solution 23. 6g was added under cooling, and acrylic acid partial neutralizing salt 
solution was obtained. Dissolved oxygen was removed by carrying out nitrogen bubbling of the 
above-mentioned acrylic acid partial neutralizing salt solution. V-50 [ subsequently, ] (the Wako 
Pure Chemical Industries, Ltd. make.) which is a photopolymerization initiator after carrying out 
the temperature control of this solution to 10** The 2% solution 2.83g of specific hypophosphite 
which is the 2% solution 1.41g and the chain transfer agent of an azo photopolymerization 
initiator and chemical name 2,2'-azobis 2-amidinopropane 2 hydrochloride was added and mixed 
homogenously. 

[0047]in this reaction mixture, acrylic acid and sodium acrylate are contained as a monomer — 
the salt type monomer (sodium acrylate) in a total monomer — comparatively — that is, the 
degree of neutralization was 10-mol %. The monomer (acrylic acid and sodium acrylate) 
concentration in reaction mixture was 70 mass %. The addition of V-50 was 0.01 g to 1 mol of 
monomers. The addition of specific hypophosphite was 0.02g to 1 mol of monomers. 
[0048]The polymerization vessel used in working example is constituted by the upper part and 
the lower part. 

The key map showed this to drawing 6 . 

As for the top view of the upper part 10 of a polymerization vessel, and (b), the top view of the 



JP-A-20Q3-277421 



10/14 s<—i> 



lower part 1 1 of a polymerization vessel and (d of the side view of the upper part 10 of a 
polymerization vessel and (c)) are [ (a) ] the side views of the lower part 1 1 of a polymerization 
vessel. This polymerization vessel is a product made from stainless steel (SUS304), and it has 
the socket 12 for introducing cooling water etc., and the socket 13 for discharging in the lower 
part 11 of a polymerization vessel, cooling water etc. go into it from the lower socket 12, and it 
has structure which is discharged from the upper socket 13. In working example, as the upper 
part 10 was put on the lower part 1 1, it was doubled, and eight places used it with the bolt nut, 
having fixed. Although it was drawing 6 of the above-mentioned polymerization vessel, the 
thickness of the portion equivalent to a flange when the upper part 10 and the lower part 1 1 of a 
polymerization vessel are put is 8 mm, respectively, and (8) showed it among the figure. (52) 
showed the height of the upper part 10 of a polymerization vessel among the figure by 52 mm. 
The height of the lower part 1 1 of a polymerization vessel is 77 mm, and was indicated to be (77) 
among the figure. Although it was each polymerization vessel, the internal diameter of 300 mm 
and the polymerization vessel portion of the upper part 11 of the internal diameter of the 
polymerization vessel portion of the upper part 1 0 was 350 mm. 

[0049]Introduced 10 ** chilled water into the lower part 1 1 of such a polymerization vessel from 
the socket 12, and it discharged from the socket 13, and the nitrogen purge of the space part 
which covers the lower part 1 1 of a polymerization vessel with Saran Wrap and into which 
reaction mixture is introduced was carried out. Subsequently, after introducing reaction mixture 
into a polymerization vessel, it irradiated with the wavelength range and a 300-450-nm near 

ultraviolet ray for 30 seconds by intensity 30 W/m 2 using the black light mercury lamp (the 
Toshiba Corp. make/type H400 BL-L). The polymerization began promptly after the exposure 
start. Subsequently, just under the mercury lamp, light inserted the protection-from-light version 
which is not penetrated at all, and held for 30 seconds. As a result of sampling a small quantity 
of the resultant at this time and measuring a residual monomer with a bromine addition method, 
the residual monomer was 56-mol % to the total monomer. After repeating this operation 8 times, 
the protection-from-light version was removed thoroughly and held for 7 minutes. Next, the 
polymerization was completed by carrying out temperature up of the temperature of the chilled 
water introduced from the socket 12 to 80 **, and holding it for 5 minutes. In the meantime, the 
polymerization advanced very smoothly and anomalous reactions, such as bumping, were not 
accepted. Thus, the gel polymer was obtained. 

[0050]As a result of measuring the remains monomer to the used raw material monomer in a gel 
polymer with a bromine addition method, it was 0.8-mol %. Next, after cutting out a gel polymer 
finely with scissors, reduced pressure drying was carried out at 80 **, and after the desk grinder 
ground, the polymer (1) which classifies so that it may become 40 mesh passes, and consists of 
polyacrylic acid partial neutralizing salt was obtained. It was made to dissolve by stirring this 
polymer (1) for 30 minutes at 100 rpm using ajar tester so that that concentration may be 0.2% 
at ion exchange water. The B type viscosity at 30 ** of this solution is 190 mPa-s, and most 
non-melted objects were not accepted. 

[0051]Instead of the acrylic acid 203. 8g used in working example 2 working example 1, the acrylic 
acid 1 57.1 g and the methacrylic acid 46.96g, 2.73 g was used instead of the V-50 solution 1.42g 
22.7 g and 2% instead of the ion exchange water 68.35g instead of 1.36 g and the 2% specific 
hypophosphite solution 2.83g instead of 69.15 g and the 48% of sodium hydroxide solution 23. 6g, 
respectively, and reaction mixture was prepared. 

[0052]The degree of monomer neutralization in this reaction mixture was 10-mol %. Monomer 
concentration was 70 mass %. The addition of V-50 was 0.01 g to 1 mol of monomers. The 
addition of specific hypophosphite was 0.02g to 1 mol of monomers. The gel polymer was 
obtained like working example 1. 

[0053]As a result of measuring the remains monomer in a gel polymer with a bromine addition 
method, it was 1.1 -mol %. The polymer (2) which processes this gel polymer like working example 
1, and consists of acrylic acid / a methacrylic acid (mole ratios 80/20) partial neutralized 
substance was obtained. The non-melted object of a very small quantity [ aqueous solution 
viscosity / of a polymer (2) / 0.2% ] in 143 mPa-s was accepted. 

[0054]Aerating nitrogen gas continuously on the hood of three working example of 15 cm, 150 
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crn in length, and the belt polymerization machine provided with the belt made from construction 
material SUS304, it irradiated with the near ultraviolet ray so that the belt upper surface might 
moreover serve as light intensity of 30 W/m 2 . 

[0055]The above-mentioned belt polymerization machine can aerate a weir with a height [ for 
holding reaction mixture on the belt upper surface ] of 1.5 cm, and nitrogen gas, and has a hood 
of wrap structure for the belt upper face part. The near ultraviolet ray lamp of the wavelength 
range of 300-450 nm is attached to three major axis directions of a belt at this hood. It has 
attached to 20 sheets and an equivalent interval one by one from the reaction mixture supply 
part so that the upper part of a weir may be approached and the protection-fronrHight version 
15 cm in length may serve as 2.5 cm of intervals at 2.5 cm in width. It has the structure where 
reaction mixture can be cooled or heated with chilled water or warm water from the belt 
undersurface. 

[0056]Subsequently, the reaction mixture used in working example 1 from which dissolved 
oxygen is removed beforehand was supplied to the belt upper surface. The belt was continuously 
moved at the rate of 5 cm/min simultaneously with a supply start. This irradiated reaction 
mixture with the near ultraviolet ray of 30 W/m 2 for 20 minutes every 30 seconds. In the 
meantime, from the belt lower part, chilled water with a temperature of 5 ** was sprinkled in the 
shape of a shower, and reaction mixture was cooled. In the heating zone of the next process, it 

irradiated with the near ultraviolet ray of 30W[/m ] 2 for 10 minutes continuously. In the 
meantime, from the belt lower part, warm water with a temperature of 80 ** was sprinkled in the 
shape of a shower, and the reactant (gel) was heated. The reactant (gel) was written with the 
scraper from the belt exit, and the gel polymer was obtained. 

[0057]As a result of measuring the remains monomer in a gel polymer with a bromine addition 
method, it was 1.4-mol %. The polymer (3) which processes this gel polymer like working example 
1, and consists of a polyacrylic acid partial neutralized substance was obtained. The non-melted 
object of a very small quantity [ aqueous solution viscosity / of a polymer (3) / 0.2% ] in 188 
mPa-s was accepted. 

[0058]Changing the belt polymerization machine to the mold (model-of-a-ship belt) in ** shown 
at drawing 3 and drawing 4 in working example 4 working example 3, the rest polymerized like 
working example 3. The acquired gel polymer physical properties were equivalent to working 
example 3. 

[0059]As an irradiation method of comparative example 1 near ultraviolet ray, it polymerized like 
working example 1 except having irradiated with the light of intensity 30 W/m 2 for 15 minutes 
continuously from the beginning, without using the protection-fronrHight version. 45 seconds 
after carrying out an exposure start, polymerization liquid bumped, and a little gelatinous material 
adhered to Saran Wrap. It was 4.6% as a result of measuring the remains monomer in the gel 
after a polymerization conclusion like working example 1. The comparison polymer (1) which 
processes the gel after this polymerization conclusion like working example 1, and consists of 
polyacrylic acid partial neutralizing salt was obtained. A lot of [ the 0.2% aqueous solution 
viscosity of a comparison polymer (1) ] non-melted objects at 33 mPa-s were accepted. 
[0060]As an irradiation method of comparative example 2 near ultraviolet ray, it polymerized like 

working example 1 except having irradiated with the light of intensity 12 W/m 2 for 15 minutes 
continuously from the beginning, without using the protection-fronrHight version. The 
polymerization advanced smoothly and anomalous reactions, such as bumping, were not 
accepted. The remains monomer in the gel after a polymerization conclusion was 2.7-mol %, as a 
result of measuring like working example 1. The comparison polymer (2) which processes the gel 
after this polymerization conclusion like working example 1, and consists of polyacrylic acid 
partial neutralizing salt was obtained. The non-melted object of a small quantity [ aqueous 
solution viscosity / of a comparison polymer (2) / 0.2% ] in 83 mPa-s was accepted. 
[0061] 

[Effect of the InventionjSince the manufacturing methods of the acrylic acid series (meta) water 
solubility polymer of this invention are the above composition, they are methods that anomalous 
reactions, such as bumping, can be inhibited efficiently and the high viscosity or acrylic acid 
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series (meta) water solubility polymer by which insoluble content was moreover controlled can 
be manufactured. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a key map showing one gestalt of operation of the manufacturing method of the 
acrylic acid series (meta) water solubility polymer of this invention. 

[Drawing 2j lt is a key map showing other one gestalt of operation of the manufacturing method 
of the acrylic acid series (meta) water solubility polymer of this invention. 

[Drawing 3] It is a key map showing one gestalt of operation of the manufacturing method of the 
acrylic acid series (meta) water solubility polymer of this invention. 

[Drawing 4] It is a key map showing other one gestalt of operation of the manufacturing method 
of the acrylic acid series (meta) water solubility polymer of this invention. 

[Drawing 5] (a) is a key map showing the model-of-a-ship belt used in one gestalt of operation of 
the manufacturing method of the acrylic acid series (meta) water solubility polymer of this 
invention, and (b) is a section key map of a model-of-a-ship belt. 

[Drawing 6] It is a key map for which the polymerization vessel used in working example of the 
acrylic acid series (meta) water solubility polymer of this invention is shown, and, as for the top 
view of the upper part 10 of a polymerization vessel, and (b), the top view of the lower part 1 1 of 
a polymerization vessel and (d of the side view of the upper part 10 of a polymerization vessel 
and (c)) are [ (a) ] the side views of the lower part 1 1 of a polymerization vessel. In (b), (c), and 
(d), the numerical value in a parenthesis expresses the size of a polymerization vessel. 
[Description of Notations] 

1 Continuation substrate belt 

2 Ultraviolet ray lamp 

3 The protection-from-light version 

4 The strong protection-frorrHight version 

5 The weak protection-frorrHight version 

6 The optical direction of radiation 

7 Belt operating direction 

8 Continuation substrate belt (model~of-a~ship belt) 

9 Reaction mixture 

10 The upper part of a polymerization vessel 

1 1 The lower part of a polymerization vessel 

12 and 13 Socket 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 41 
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KffiTStt*J&fflHcfe(,»r. 3KaUS«*ttn(c 
OW/m 2 KOr^J»*±*SJ:5K:Or*><fcl». C 

2 a s $ r©B#PiS ti/ttt, 10 *MjLbwff * o < . 

6 0»KT3Wff*l/t». J:*)*?*0<tt2 0#« 
±r*f3. »c#£0<tt3 o#«±r*«3, «fc 
W£0< «4 5#«Tr&<3. Mft»£O<«3 0# 
10 JiTFr&S. 

[ 0 0 1 4 ] ±iB ( 2 ) ©J&»CC*Jt»T. tESSMSSK: 
0/ciS^©ffi^^©^Ki L,r«, 0. lW/m 2 
JiLhr&O. 1 0 OW/m 2 J2{Tr*SC£>W$0 
l». 0. 1 W/m 2 *ir$>5£, «^*S9*< jitf# 

a*j:<tijfi'r#ai>*j-€-n*i*s. ioow/m 

2 £®x.S£, ^^©MSSlK^^TSfc-en^^ 
S„ <fc»)*?*0<ttl W/m 2 £LhT*iJ. 0 
<W3W/m 2 fiLkr&S. g/c <£i3&?gO<tt5 0 
W/m 2 fclTt* 0 . 0 < « 3 0 W/m 2 feTF 

20 r*s„ ^/c> ^s^iitcufci«^©ia^«©^s 

il/ttt. 10W/m 2 t(K*4CiWo;l,li. 1 
OW/m 2 4fix.5i, SasWWffllT-**^*****!*!* 
So J:0W$L/<«7W/m 2 «Tr*"D, MfC$f $ L 
<«5W/m 2 JiTFr&So 

[ 0 0 1 5 ] ±M ( 2 ) ©J^SKcfe^r. 363ftflE%9fi/ 
^ rttto%*^*J3»»699iasiaI«[* 1 HiTS 

t * <d®& t b r i2 . a^-i»#©«a[^*ass[«Ecc <t o a 

30 Sf2t<«2@^± s lStc$f^ U<tt3[5IJy±r3bSo 
<»io #W±r 0 . £ fc. 1 ^Tt* So 

[ o o 1 6 ] jhis ( 2 ) v&Mictovt zMmmim/m 
ur«> ( 2 - i ) ifiai^aijfi^aiJtitsiSiRoiHitca 

^^JfAO/cDK^^-ofc^-rSC it, SJCcSKJCiR 

wsnsfi^n^^^s^Si/ii (m£m&o<Dvm 

40 *$tr> tlDjIOSEYbS-&S*j£» ( 2 - 2 ) SJKS* 
ilSRW«C«#ort»S^iI/h±K:jEHIb. C©Sfc«± 

fflijfi»ii-«a»feaJta[i©mi©ii>«c< i4>-®Bfftc^ig 

3KJ9£R0f/X»95illjl&Jig*»W . -&©±SI$ «fc 0 -S3fi« 
©i£SI^» ^jftBISWtcflSW-r S C 4 r . St&^fCM*f 3 

ftzm$9m<D%$s&*%i/m (jtatfl&&so©tt»** 

(2 - 2 ) ©#&##* 

[0017] iis^^^spfii. -r<cto%. mmn 

50 {£ff7Klg7>7\ jt$}W\74 F-7>^ m^;^5*Jb 



5 

[ o o 1 8 ] ±e < 2 - 2 ) o^siciwi. &mytf$ 
Ktf/x»iifc^*KW5tfc«4LTtt. ^n-ot 

«<fct»# % ^;l> H±©^«4iES!6fl-iBS£fi5ffi4©rffl 

[ o o i 9 ] m n*. — jeiiBPi©ai*«i*ia:w4^ssr 
*)«33&s— 5aai!iT?aBfltsnrt»s. c©»^ 

LTl>< CitCftS. CCtCSI^ig7>7 , 2fC«fc«3— J£ 

asa©iaaii*K*j«wr*i. jS*H»3*s»«3n'rc» 

ttJKc£«M*f 3 n*i!E«««©3l3ftflt*KST 

a 3 smelts 3 e> ft fcsi5# igw^hruai) 

4ft <> *aftffi*»/9S»OjIO^bS-&SC<!:3&siI« 
4 ft*. Tfcto*. ±IB©-SP5Pg©il7tJiS3tcJ;-, 20 

ft, *«»*©aj{/a«0jEL*»ii3iiSft*. 

JBMttt^*!- 1 tm9m?>72 
4 ©F5CC . 4 4^Mt£JK 5 tfSffi l t«hhrk: 

sg?nrt^ 0 c ©«£«:*>. ym&&m/mmK>m 

L^b3#-SC4#5nJ«l4ft.S„ Sfc, ±ie©M:)frig 

3. aate^4sc^ia^5©B!«©m»r**3&j. 
{ST-r#*j:5ccRae3nTt»ft««t<. wic—jgmm 30 
[ 0 0 2 1] ±12 ( 2 - 2 ) ©#&«:*»» SH£g«© 

1 tCto^xmimt'Ol' h 1 4 Ur»a^U h 8 £fflt> 

4l/Ttta^h8*fflt»^»T?**. ^fc, H5 
( a ) ». S3 ROT 4 tC*»W 3»M'<A< h 8 ©gfcfeH 
H5 (b) tt. 135 (a) ©X-X' «C*»WS 

[0 02 2]^ FJf^4 l/TClEOH^r***!. 40 

■rt>««r*s©-c**wc«»*oi,»3ete}B«-e* 

^Kffi^r*^n«4L/Tjai£?rtt'r*4. 
h©jtfT]&i4K:»ty-c©<juh©fgnucii^Rtt6ft'r 

C0023] ±E (2-2) <Dfr&lCi5<,12>m£.£m<D 
•^JU h©ft3 4 L/T«. lmtflWSK^ 5 0mW 50 
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&L< «3mJSa±-C*0, gfc. it)*?* L< «4 0m 
JiiTT* D - HKjff £ KB3 0 mJUlTT * S. ±IB^ 
)V V <Dm@>m& 4 6 Ttt. 3 c m/m i n fcl_h**#* U 

«4 cm/m i nJiLLT'&<3, M«C»4 L < tt5 cm/ 
minJW±T*»). «fc K> 0 $ L < B 1 . 5 m/m 

inWTT-*D, Hic$f* L< » 1 m/m i nJETFT?* 

[0024] ±ffi (2-2) ©#ft{C*«,»T. 5£jS3fcJ!R 
4«, «3l&»W£bifl!W5H>t©t?*»3. C©Sii&:«c 
«*«r±<aBi31±Sc(r»jS*Jlfifed*ft*. Sfc. MX 

*)K4». »e«wit«w^«ci»fc©'r*s. cft^is 

*RRttl«X«2«UU:«rffllr»SC4*J-C»S. 
ffi«Dfef&4LT«. sa/SS»«3SLSWt3-l*S@I 

<t5.*s. 1 tsou±*s»* U < . 10 0 tJcETRW 

ttl 0«cJW±-C*0. «fcO»*b<«7 0tfe«T 

[0025] ±iS (2-2) ©£&tCisi>T. M^fefiS© 

hit^|S]ffi'J©iPi4 Ottt. 1 c mfcLh***?* b 
<> Sfc. 5m«T**f*L-lr». J:>5Jt?£U<»2 cm 
«±T*«3. JECC§f$L<«2. ScmfeLtT**). $ 

mJ^TT'cb-S. $/c. taSE3ft*a*JS4jS5!6JR4©|ffl 
HittB, ±^U/cM^;fiR©itI4|5]«©ffiHF*3r*^ 
C4jW*L<. «fc»3»*L<«ta!B 3 ft &«*«{©« 

[0 0 2 6 ] ±K3e«^XSK:*»»**^*tt4 IT 
tt. *^»S»c*ft^W-j-S**tt©JK»t?*S*«}R 

JR^*/<^i» >^-r-S*©7?i£R:<fc f 3- Tk^cfJtc^ 

4jWHF*IA>. l^WSiLttt, B»St? 

[0 0 2 7 ] ±Sa*fi^Xg{CteW-5«^fr4 l/T 

tt. f*3iT^ (^^) r^y;uBft»*»»fiS«>*d«fi|i 

«*««•©««. • ytm&mpimvmmmmvmm*®. 

i ) T ^ il/WR«SffJS»«:$tr41S(Ut^> 
©SfiW* ©fftK (#Sf*r«K) 4LT14. 2 011% 
J6Lb-C*»). ifc. 9 9K*%«T"C*SC4*iJffSU 

*L/<tt, 40Sl%K(±fS>»), iW$L<tt, 5 

omxJBLhtr**. *««iit3W««r>35r#«*»©« 

*14Se^l^±3-&^/cfetC^S^lS< U3t»3. ^jSte 

[0 0 2 8 ] ±E3H6«^Xa«:*»WS. ifiSlj«g©J»W 
P3^6S^©^7S-r > ©^4 OTH, l»fel±t?* 
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cfci35fSU<tt. 6 0^«Tt*»). Eft*?* 
L< «. 3 O^JyTT'*^. 

[0 0 2 9 ] ilSlSatelgCCfctt LT 

a. - 5 •cJiiir* o . $ yt. 120 °cJinrr & -set 

M4ifetl.igSi Lt«, 5 0'Cfe( 
TC*ftC£jWff*lA». «tf3Sf*U<tt > 3 0°CJ^T 

t* o ; jek*? * u < 20 wft?*s. s^as 
©ffiTW*ur*s. io 

[0 0 3 0] *«W<OiUi*ffiK:*«r>Ttt. #*^Ig 

Tff 6nss^i^5 o'c~i 5 o-cr-ig^i^-a-^ci 
»%fi5ci*STt5 0 msmz&tikz-ezimt ux 

«fc9*£«»©*li»***< t,fc»J. «EE«I**l/fcD-r 
5Ci*5^H>. 3£«iSaK#s 5 O'CJrO & <£(,»£, * 

1 5 0"C«fc«J »#!»©«HR«*«iec»3. ^fS 

»##£<&*fc*ftjW*a. 1 80*CJ:»)4>1* 20 

H»£JCtt. *^©^*8atj£©$J»i#it§C 9 > A 

[0 0 3 1 ] «TtC±8aSl£}RK:-3J,>'CSiWr-6. c© 
SJ£jK». U$0 T 9 V ^«»i|iJBth5S^*dtf*« 

5t>©-e&&„ u 9) r t> v )vmfkmm{£j&fr*^ts 
mm#f&5H* . ( m 9 > r * y ^®^#fif*^ i 

* ) 79 v frm&m&fcf&ftiz . 79V )i>mm 

* 'J JHteS#«ttB£»i5«^©<iaflt*S^4 l/ttt. igg? 
[0 0 3 2 ] _hlB (J 9) 79 V frm&mttlt* 

(y*) ri> y;u$$g£i,-c«, (y#) 

'JJHtelffi&JR. 2ffi#Jl 1 7>*xy. ?Ttg7S> 

thu-jA, (y £) T£> y;ui£#y ^a, (^^) 7 40 

A. (J 9) 79V)\sm7>*-'5J*&tflffmX'$>2>. 

K cn^C^rfc, (J 9) 79V)Vmi-.\- VfJJ^ifi 
*T*L(.». «fc ») *?$ I, < tt % 7f yjnthy)Ar* 

[ 0 0 3 3 ] _fclB ( * 9) 79 V )VW.JkmEL#mft<OK 

^as^owmt 5 0 '%m%&Lkx$>z c t l < . 

g/c. 9 5Stt96«T"C*SC£*i#*Ol» Q (y£) 

r * y ^^*sf*^©J5tt«^©^*s^Sic a 50 
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fttf fc.*H £fS$^©H;tSlS#it§C 9 . £j&N8PtfS 

itwui-s. «Ftc*iB»iii©ia»*t3Bti* (^f) r*y 
>\*m&mm.#is.A<DS.icm *<Dmm*±ssmm x $> z . 

[0 0 3 4] ±ieS?Mmaft£ UTtt, ct-tFP+i' 
y^m. F>B»©^liffn- ! ey#;»'#>iBMl 

6 7 V )V9,)i>^WL. J 9 V )19.)1*>M, X^U> 
*Jb*>^, 2-T^y^T5 F-2 -y ?^7"0-'0 
x;l^-j->>K, 3-7'J n + 2 -b Fn + ^'nAy 

*^Pt'* U^) 7i"JU-F, 2-b Fa+^;l/ 
*7'Df* (y£) 7 9VI/-Y. X^i^il/VU^ 
5 FSs©*ttHlX.fl/#>BBMl»* ; (jt 9) 7 9 V }b 

7 5 Fy£>***>®i. 2- {ji 9) 7 9V )V7 5 F 
- 2 - ^ ^Jl-7 , n^->*X^>®E^©^ISfn^X^>S? 

[0 0 3 5 ] ±fB^-©fte©#M^£ LTii, ±fB^S# 
Stt«ltii&Jir 2ffi#Jl l T>^&^-T, *«7?>f 
r^fOUT^.SWn© ; (J 9) 79 V>\/7 5 F, t- 

^^;u <y*) r^y^rs Ff©7? F^#Sft; 
U^) 7i"J;«xXf;K ^Vs. 2-M3-)l>9 
ftB!t--»Hf©»*14J*»* ; 3-^5 1 ;u-2 
--?7-Z/- l -*-)i> (y'i>;-)\,) . s-^^^-S 
-~97~>— \ —jr—)V (4 -j ~? \s ; — fo) , 2-yg^ju 

-3 --97-Zs- 2 -*-)l> (-fy^U^Jl-n-Jb) , 
2-t pp^i/xfjl/ 7i"JU-F, ^'Jif 

u>^y n-ji^y (y^) T^yu-h> nf<y^nf 

>i7*y a-wy^ y 7"i/y-;bx-f;K ^ry 7'n f 
u>^'y 3-jKy^v7'L'/--;i'X-f-;i/ 1 ^yx^ 
u>^y y^x-T^k ;J<y fu>* r 

•J3-Wy7 y;l/i— r;l/, tfV -feu— T V 
x-7-;U, N-y?-D— ;U 9) 7 9 V f^7 5. F. ^ 
y-ten-;u-=&y (^*) 7i"JU-F, b*x;ur;U3- 
;Mf©*»S%Wr4^a«tfi«ft ; 5 

^ ) 7 9V \s— v , 5 y y'a b;u 

(y 7 9 V U- h^©*^^->14#aft ; \ jt 9) 

7 9W-YV )vm>=- b v jimstrnttrntfiffm-cab 
[ o o 3 6 ] ±ie ( jt 9 ) 7 9 v )wmmmtto£&iti9\- 

(DMmtbl&frtLXte, 2 — 7 9 V )^7 5 F - 2 - ^ f ■ 
;l/7'o^->XJU^>M (IS) Ryf/X«3 - 7 V a*-> 
-2-b FD=f->7 - nA>x;l/*>i (&) 
C£sW*L/t». cntCcfcC, M^ft©S*:tt^*l»]± 

5o cne>©#a^©^ws£ br«. (y^)r^y 



9 

%£T££. l-50*;l/Xit4Ci#»iH». J: 
0»SU<«, 2-1 5^°/ot^o 
[0 0 3 7 ] ±IBfi^?glS££ Ltlt ***#jBK:ffit>6 

[0 0 3 8 ] ±iB**&W^£OTtt, 2 f 2' -7 
Vb'X (2-75^^7 , DA» ,2,2' -T\f\ZX 

(N. N' -^y^UWy^;b7^>K 2, 
2' [2- (5-^^-2-^5^/y> 

- 2 -4)1) T/P/O] , 1. 1' -77b^ (1-7 

1 -i/^D^afJH^) , 2, 2' ~TV 
bX (2-7^^^-4-yf;K>^» % 2, 2' 
-7 7t'^ (2-N-7x^l/7^7^^/7'nA 
>) % 2, 2' -77b'X -x^;b7 
Sy-2 -y^t/p;^) % 2, 2' -7V*b7 (1 20 
-79*75^- 1 --Y^^-2-^^;b^^>) % 
2, 2' -77W (2 - N-^P^+Wsy^ 
?*P^>) ,2,2' -7 7t7 (2 -N-'O^Jl/T' 

syy^o;o) SffigL nmv. 4, 

£Mi&., 7>^e-^A^ v 7 0t, 2- (*;W^-Y 
Jl/77) -fV^O- h 2, 2' -77t^ (-Y 

V^75F), 2, 2' -77^t2-^f;b- 
N- (2-b FD + ->xf;W 7*Pft>7 =* F] , 
2, 2' -77^ [2-^^;b-N- (1, 1' -tf 30 
X (b x^;W 7*Dtt>7$ K] , 

2, 2' -TWX [ 2 -^^;l/-N- 1 . 1' -b'X 

[0 0 3 9 ] 2, + 
x$>- l 1 -b Fp^^-^^p^^- 

7i^W^F> ( 2-t FPtS/-2-^^-l- 
7x^-7'n;0- l -*>, l - b KP^v-^^ 
n^v^U-y :*xji/->r h> (^^^71 8 4 ) 
i<>77^y>i(DMig^ t l- [4- (2-b 40 

+ -y*x;b] - 2-b Fp4^>-2 
-y l -y*PA>- 1 -*>, 2-y^;b-i 

[4~ (S^fr?*) 7xXil/] -2-^7^ 

p^>-l-^>, 2 -^>^;i/-2 -^y y 
-1- (4- ; t;b7*y/7ix;i/) y>- l % 
2 2 -yy ^;U7 £ -/ - 1 - (4 
*'J/7^x;b) - >- 1 (^;Wta7 3 6 
9) i2, 2-y7*x;bx$> 

- 1 (^Wta76 5 1 ) £03 : 1 <OU^ 

$9* bx (2, 4, 6 - F ?;K>7-f 50 
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xjl/7^X7^>tW^F, b*X (2, + 

^>y^;b) -2, 4, 4 - h yyf;b-^>f;i/7 
*XV a F (CGI403) i2-tFa + 

>- 2 1 -7x^Jl-7'PA>- 1 

(^P + a71 17 3) £<D1 : 3©g^t, b'X 
(2, 6-^F^^>7-f;W-2, 4, 4-FU 
^ ^;U--^>^;l/^ 4 Ist^rVJ F (CGI40 

3) £ 1 - b FP + i/-yi7P^+i/;l/-7 xx;l,--Jr 
F> (>fW>a7 18 4) £<D 1 : 3£>ffi£^ b'X 
(2, 6-^F^X>7>f^)-2 ) 4, 4-FU 
— :>^;Uy *X:7 4>:***1^ F (CGI 40 
3) £ 1 -t.Fa*^-^^P^>;i/-7*x;i/-^r 
h> (4 Jl/*f*:*T 18 4) ££>1 : 1 2, 
4, 6 - F 'jyfJK>7VJb-y7iXjl/-7 *xy 
* >^1^ F£2 -b FP^^-2 1 -7 

*-Jl/-:/cm*>- 1 (^p + ^7 1 173) i 

©1 : 1©SHX«^*L b*X (r? 5 -2, 4—>^P^ 
>£^x>- 1 -b'X (2, 6-^y)l*a- 

3- (lH-t'P-;l/-l-^;b) -7^;b) f^ 

[0040]* 'Jp [2-b FP+^-2-yf;l/~ 1 

- [4- ( l -y^i/t^rtO "7 y'p^y 
>] , 2, 4, 6-F^^K>y'7^/>i4-y 
^;u-<> y y ^ y > £ CDftaKB^, 4-y ^;L-oV 

7xy>i<>y7xy>d:(DW^ 2, 4, 6 

- h y^^;K>7>f^7i-Jl'7 *Xy + 
FitUP [2-b FP**>- 2 1 - [4 - 
(l-^^l/^x;i/) y*x;i/] 7'PAy>] £y^;U 

^>y^^y>M«ft£©^«il^9, 1- [4- (4 
-<>7^;l/7iXjMji/7 7- Jl/) 7 ^ -2- 
y^;b-2- (4-y ^;by x ;uy r ~;i/) y'p 
1 -*>. ^<>i>)li/jt ?fr>rZ-)\, x 2-bF 
U^rZs- 2 -y 1 - 7i^- 1 -y*P^y> v 

a - b FPtyy^a^y^-7i^l/^ x?- 
;U4 -isJ?-;iT ^ y<>7x- K 7^U;Mt7^> 
is-fis* F , W > ( i s o -R£>*n - ) 7f^x 
x-r>>k 7^y^x;u^hx^A (^y, s>) ^^-yj\y 
tDy>il 2 ->fy^Pb*;b^*^1f> F>, 4- 
•^>y-f;b-4' -y ^;i/i>y xxji/^;b7 j F\ 2- 
^F+^>x^;b4- (^^7^)<>7x-F 4 
x^;b4 - (yy^Jl/7^7) 07X-F, 
[0 04 1 ] -<>V r ^>7;U+;bx-f- 
<>yV>t FP^>7W;l/x-f;i/, 

7xx;l/y^;l/7 ^ FSO*-€-©Bf*f*. -^>y^^y> 

C£*W$L<, 2, 2' -77t^-2-7$^/7* 
P^> 2 *l«696D*«tt7 ^/»*K^H*&iW*s»acc 
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[0 04 2 ] ±fe*fi^P&j?J©GSfflfi<h L-C«. ( ^ 

y )m&m&&f&fr : $:^;t*mm&&fr i *;kc 

SILT, 0. 0 0 0 1 gr«±#$?£L< . lgfei 

t-So <fcy£f*b< 0.001 slcX±-Z'$><0 . £ 
fc. 0. 5 frkTF-C-&£„ 

[0043] iissjcwgw:, mcmmmmz^Lx 
mm. mmmi- h y ^A^©^M^{fc^ ; 

t<D®fr<£iii±mcj:<9mm.i%mirni£<}:i>&. (x .20 

0. 0 0 0 1 gJiLbW £ L < . 0. 2 

g^T^$f^ 0.001 g«±-C0. 1 g«T# 
HiCifSK. 0. 005 gH±T0. 0 5gJiiT^# 

[0044] *^bj© ^ ) t y ji^^TkiStta-s- 
#©«£:&&«. ±iz£©J:5&«j&-c&&©-c, fc&sas 

u-cmm-tzct&pjm-cubK) . c©«b&^cc 30 

[0045] 

#»mtC*l&©^ff9©#K:|R5e3*i5*> 

©Tttft^. 
[0 04 6 ] HJg^l 1 
§S5 0 0ml ©*•?• >UXS^ii(CTi' 'J JH§2 0 
-3. 8g, -f*>Safe*8 8. 3 5 g£A*l. ?££flT. 40 
TkMiti- h U^A4 8%zMgjg2 3. 6s*8SSnU T 

fpiaiM<fflR&3&i'i y > y-r s c <t tc <t <p ^sm* 

S. TVmtStgmm. f&?«2. 2' -7Vt'X- 
2-75y-/7'B/02ttatt) ©2%*jg?8U. 4 1 

«sws«^«)fflit?**^aE»M^ h y ^ a© 2 

« 2 . 8 3 g £8SJD U tc. 

[0 04 7 ] C©SJ£?KitiCCtt. 1/T7 ^ y ;U 50 
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(r^yju^hyiJA) ©tn^ ossotpwis 

ttl 0*;l/%-C*>o/c„ JSJCiRcti©«.«* (7f 

y jusri r d» y h y a ) «£» 7 0 if^-c* 
r>fc 0 v-5 0©^Jrafitt#fi#i j &;i'W:#l/T0. 0 
1 gT*ofc 0 h y ^A©^sn*«maft 1 

*;KC>PtH0. 0 2 g-Cfo-otc. 
[0 04 8 ] 3l*«'tm»fc*^SWtt > ±g0£Tg|5tC 
«fc»J«W5Sti*t>©t?*») > C*i«rEI6{c8lfi&BIK:J:») 
ml/fc. ( a ) tt*^gf&©±3B 1 0 ©¥M0, ( b ) 

&m.&gm<D±m 1 0 ©{Una. ( c ) «s^-§^©t 

SP 1 1 ©¥®@, ( d ) Wfi^g©T8B 1 1 ©ffliJBSI 
-C*^, 0 C©*^lfS»X7 : ->UX (SUS 3 0 4) tn 

i>ic^><DVx~j h 1 2RU £ Ptt}TS/c»©V-^^ h 1 3 
^iP7K^TffliJ©V^-^ H 2cfc«PA0. ±flW 

5. ^te^JtCfe^r«. ±SP1 OSrTSBl 1 S 
<t^CLt^M, #>>Uh • i- y hT8 yBfUSLr^ 

©±§P1 OiTSPl l'i?:Mtfcit©7 7>yKffl 
S-r*aB#©»#»*ft**i8mmT*»). S4 5 (8) 
T-^L,fc 0 S^^©±gUl 0©fl5$«5 2mm 

T-H^ (5 2) tmLfc. $/cfi^SS©TSI31 1 ©JK 
Jtt7 7mmT*!), (77) i^U^c. tttc^tl 

-en©fi^^r*s*5. _hgp 1 o ©s^g^sSBfl©^ 
scits»3 0 0 mm. ±au 1 1 ©ressflsaoprtNe 

S«3 5 0 mmT*-3fc. 

[0 049 ] C©cfc 5 ft*^S©TSP 1 1 tCV tr v h 

1 2*6 1 OHOJMtSiAU. V^r?H 3*»6fifffl 

ixj&ifczm&§mcm\btc&> m&mm, 300-4 

5 0 nm©Sf»^ vt^-i Yim.'y^f <3GE 
im, f>«H4 00BL-L) 4fflt>TSiS3 0T/m 

2 -C3 0#WflS*tL/c„ MWM^ft. K^KS^*s|H»& 
L/c #t,>T\ 7Kil7>7'©KT{c^c^<SfiL/^t,^ 
3t*JiR*»A L 3 0 mm L/c„ . C ©l^*(Ctel7 ^JglS 

>&m<n>pm?k v > 7- y > ? u x mmi-mm-vmm* j 

5 6^&JU%-C$)-p/c„ C©KM^*8ia«»)iEUfc», S 
2 3&>6*Al/t:c>S?&*©»flt*8 O'CCC^jSO-C 5^ 

mmft?zcticj:<om&*:5Eiigistc. c©ra. 
[0050] yju^a^(**©^u/cM^mfii*tc>Ft 

rs«S#«tt*#HRffl!inj£"CjW5EO/aB*. 0. 8^& 
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13 

«. 40j< yi/=.'*Zttj:2>£'}lC5mL-C#VT2 <J 
;b»SJ#«Mltttt*»6&S*^* (1) C©«^ 
ft ( 1 ) %-f*>3aft*{C-€-©i*ft*5 0. 2%£&&cfc 
•5fC^i'-f-*£-£fflt,>T 1 0 0 r pmt?3 O^TSB 

wt^ctic^'omm s-ttfc. c ©*«&*© 3 o "cttfc 

BSttflEtt 1 9 0 mP a • s T* »K 

[0 0 5 1 ] HifSfi2 
mfcffll-vm^tc7>?V)l-M2 0 3. 8g©ftfc>9&C7 
?'))IM157. \ gTkVjt* t> V >\sW.A Q . 96g ( 10 
-f^>35^*6 8. 3 5 g©ftb»5K:6 9. 15g, * 
K{fcth'; , )A4 8%*I$2 3. 6g©fW>«J«:2 
2. 7g, 2%V-50**«1. 4 2s©Rto»3tC 
1. 3 6 g. 2%*MHtMJ'5A*S«2. 83 g 
©tt*>«3K2. 7 3 g**n-en/Bl,>jKJ£?fc£iSS*L 

[ 0 0 5 2 ] . c <DRfo®.tp(Dm&Wtp%imt l 0 -=e;b% 

-C* o fc. * . #fi<*?^S« 7 0 «fi% r> Jfc. V 

-5 o©^flna»#sfti *Mc*fLro. oig-e* 

ofc. ^EUmi^ h U ^A©^ftJ««#«ft: 1 20 
LTO. 0 2gT*ofc. ^Sfe^Il iffiSKlTWtt 
©m£f*£f#fc. 

[0 0 5 3 ] yjUtt*-&fl£*©JSS#»* s fe*3Rf ; «niffi 
TW5EOfc*6*> 1. l*A*«t?*ofc. £/c, C©y 
;M#©«^ft£9IM0fl 1 ip]«tc©S LtT^U AM/ 
y^?'J« (*;UJt8 0/2 0 ) SP#*WI23#><E>&-5> 

n&w ( 2 ) 5r#fc 0 m-^w ( 2 ) © 0 . 2 

S(il43mPa • s "tffiil*©*&l»»#5K«>e>tt 
fc. 

[ 0 0 5 4 ] Hii#J3 30 
Ml 5 cm. SS150cm, WSUS 3 0 41©^ 

Lfc&bs LH> b^fr h 3 0 W/m 2 ©3fe 

[0 0 5 5 ] JiiB^A hiffitcSiKK 
*«J#T*A:*©jeS 1. 5cm©«<»:, SStfX^a 

m-ct, ^h±ffiai5*«^#js©7-FiJ&w 

L/Tt^o C©7-Hctt, 0 0~~4 5 0 n 

m©iffSS*Hll5 ^->Uh©ft$kfr|$j{t3{IiR?>tf 
WT*5. Site. H©±SI5Kj£SrSJ:^tCitl2. 5 c 40 
• m-CfiS 1 5 c m©^BS3WraJRS 2 . 5cmi&5J;^ 
tcSlc«it^l5{4J; D«2 0 ft, «9&mRccft 0 *m 

jR* ^iPXttfln^r- 1 i ft -a r i » s . 

[005 6]^?, ^dt>?§#g?»Jt)^*UT*i>^JS 

£|5lB^c-<;U H:5c m/m i n attSViSffltolCtofr 
Lfco CtlKJ:?). &fc»3 0W/m 2 ©ifiSStfl** 
3 0 fcMs # 2 0 amAHS* L//c. C ©Pal TSBJ: 
«3 fig 5 "C©^**^ + 9 -tt&Cffcm J5It«#£P 50 
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L/C ^Xg©UDf^V->rtt3 0W/m ! ©ifijfcj** 
?ra^WtC 1 0*HHflB*tOfc. c©RSJ. *<JH-T«U:»> 

SK8 0 •c©®**^ + Htftcffcti? LTKfEsgj (y 

[0 0 5 7 ] yjU«S^flt*©3SaiH«*S:JBR«ttIffi 

r-$.ij^ufcS«:, i. 4t)wcs>r>ft. i/c. c©y 
A4K©ft^#*3QfeW i i HliMl or # y r * y a 

( 3 ) ©0 . 2 K*iBaafiJ*B: 1 8 8 mP a • s 

[0058] mmmA 

*tr ilc, f#e>ftfcyM£©S^ftf$Jl±tt, HJSW3 i 

[0 05 9] tiMm 1 
.iS!6iW8©JfiM**j£t It, H*«*fflt>-«*«c. «jP9«> 
6^S3 OW/m 2 OMlilt 1 5$WHJ8Bf LfcJW 

^•jc-w#u/c„ a^^«©yA*©^smsft=i:^ife 

#41 4K«tcM5£l/fct6*. 4. 6%t?*o/c 0 

cot^^et©y;^ntM 1 iisi««c«HffibTsf< y 

yjH»a5»tf«I**»€>ttSJtl«^«: ( 1 ) *# 
fc. iblSS^-f* ( 1 ) ©0. 2%ymm^mt3 3mP 
a • sT^S©*&J3?i^as^«>e>tt/c„ 
[0 0 6 0 ] ibK#!l2 

astw©M*f^i or, g^jig^rffli^-rtc, sin*> 

63SK1 2W/m 2 ©**aa*UTl 5»F«tfc« 

«CjtfT0S8*tt <!f©aSSlCBB8e>€>il)tc*»'-3fc. s-^ 
^B«©^Hf G«ISiWtW4l«S« 1 il3»«:»l3EL/ 
/ciS*, 2. 7*;Wf*-9fc. S/c. C©M-^rofeft 
©y^HttrM 1 i ISIflliC^S U r # y T 9 y iUMSP^ 
<t*BW[*>6«cSJt)Rfi^* (2) tb^M^ft 
( 2 ) © 0 . 2 8 3 m P a • s -C'PMO 

[0 0 6 1 ] 

[»»©*&*] *»w© (^) 7^y;u^*^4» 
^(*©Kji^ft». ±a© «fc 5 r«c^-cfeS©-r. ttg 
*»i*<. L/*^, ^fi?^*Jp$U$tifc (y*> r^y 

[BlBaMittMH] 

[0 1] *»«© Ti> y jkttJMcittt^o 

«Bfi*ffi©5as©-»«*^-r«jwa'c* s. 

[H2] *»?S© ( jt *? ) T * 'J JUBMcffiffiffl^l:© 

«jfi^rffi©n*6©fl&©— jg»*^r«fcaja t?* s . 

[0 3] *#iHJ© (^4?) T f y JUK^7K?g14*^ft© 



(9) 



15 

[04] *mw<D (jz) r?v )vmm^^m^<D 

[0 5] (a) «. #f£Bj© Ti^Hg^g 

flags-*-*' h ?:^;Tf!tAS-r$> 0 . ( b ) imM^)l> H © 
K®H!fcS:0-C-*£ o 

( a ) «S^SS©±gp 1 0 ©¥®0. ( b ) «fi^g 

n©±gp i o ommm, ( c ) »fi£-sg©TSP 1 1 © 

¥ffi0 . ( d ) «»£-!§S©Tg& 1 1 ©ffl'M 0 T & & . 
ttfc. (b) . (c) RCf (d) Klfc^T, J£5lF<9©ifc 
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